Potentiation of apoptosis by heat stress plus pesticide exposure in stress resistant human B-lymphoma cells and its attenuation through interaction with follicular dendritic cells: role for c-Jun N-terminal kinase signaling.
B lymphocytes (B cells) become increasingly resistant to apoptosis induction during their differentiation in the microenvironment of the germinal center of lymphoid follicles. This is due to increases in the levels of Bcl-2 protein as well as survival signals generated through B-cell binding to follicular dendritic cells (FDC). However, it is not known whether this cellular resistance may be bypassed as a result of exposure to multiple environmental stress factors resulting in excessive apoptosis induction in B cells. We examined this question of whether apoptosis may be induced, and possibly potentiated, as a result of exposure of the human EW36 B-lineage cell line, having elevated Bcl-2 protein, to heat stress and pesticide combination exposures in a co-culture system with a human FDC cell line. This co-culture system recapitulates essential features of a human germinal center including adherence of B cells to FDC generating survival signals. We found that heat stress plus pesticide exposures resulted in substantial potentiation of apoptosis in EW36 cells, effectively bypassing their stress resistance. Similar results were obtained when paraquat was substituted for heat stress. Furthermore, the JNK pathway was activated by some combination exposures, such as heat stress plus antimycin A, but this pathway was found to play a cytoprotective role in EW36 cells. Importantly, EW36 cell binding to FDC reduced the extent of apoptosis induction by most combination exposures. These results reveal cell stress scenarios that can greatly augment apoptosis in stress-resistant human B-cells and a germinal center interaction that selectively attenuates pesticide-induced apoptosis.